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1
METHOD AND SYSTEM FOR
AUTOMATICALLY ASSOCIATING A
CURSOR WITH A HOTSPOT IN A
HYPERVIDEO STREAM USING A VISUAL
INDICATOR

COPYRIGHT NOTICE

A portion of the disclosure of this patent document con-
tains material which is subject to copyright protection. The
copyright owner has no objection to the facsimile reproduc-
tion by anyone of the Patent and Trademark Office patent file
or records, but otherwise reserves all copyright rights what-
soever.

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application is related to co-pending U.S. patent
application Ser. No. 11/769,280, entitled “METHOD AND
SYSTEM FOR AUTOMATICALLY LINKING A CURSOR
TO A HOTSPOT IN A HYPERVIDEO STREAM,” filed on
Jun. 27,2007, commonly owned with the present application,
and incorporated here by reference in its entirety. In addition,
the present application is also related to U.S. patent applica-
tion Ser. No. 11/769,280, entitled “METHOD AND SYS-
TEM FOR PRESENTING A HOTSPOT IN A HYPER-
VIDEO STREAM.,” filed on Jun. 27, 2007 and commonly
owned with the present application.

BACKGROUND

Hypervideo is a displayed video stream that includes user
selectable anchors, referred to as “hotspots,” that are linked to
ancillary information. When a user views a hypervideo clip
and selects the hotspot, the user can navigate from the video
clip to the linked ancillary information. For example, a
hotspot can be associated with an element in the video clip,
such as a red automobile, and when selected, additional infor-
mation about the automobile can be presented to the user, or
a different video clip or a different segment of the same clip
can be shown to the user.

In order to associate hotspots with elements in a hyper-
video stream, it is necessary to track the position of the
individual elements within the video clips used. Thus, when
the exemplary red automobile is moving, the hypervideo
media player system must be able to determine when the
hotspot associated with the automobile has been selected,
regardless of where it is on the screen when the selection is
made. For video clips created artificially, e.g., by computer
graphics, element tracking is relatively simple because the
position of an element is specified on a coordinate system and
that information can be then used to track the element. For
video clips created from or based on live footage, however,
element tracking is more complex. The video clip comprises
aplurality of video frames, where each frame represents a still
picture or “snapshot” of a particular moment in time. While
each video frame contains visual information sufficient to
permit the human brain to distinguish individual elements,
such visual information does not generally enable a computer
system to recognize the elements.

Nevertheless, several hypervideo authoring systems have
been developed that support element tracking through the
generation of hotspots that move with the element. FIGS. 1A,
1B and 1C illustrate three (3) exemplary video frames, 10A,
10B, and 10C, of a hypervideo stream that includes moving
elements. In FIG. 1A, the first video frame 10A includes a
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first element, e.g., an automobile, that is associated with a first
hotspot 12A. As is shown, the first hotspot 12A can be a
defined region, referred to as an activation region, that can be
similar in shape and size to the first element with which it is
associated.

For the sake of clarity, the first hotspot 12A is represented
by a rectangular box that generally encompasses the first
element. In other instances, the defined region of a hotspot
associated with an element is not displayed to the user.
Rather, the appearance of a cursor 100, or any pointer indi-
cation, can change when the cursor 100 position is within the
activation region of a hotspot. For example, when the cursor
100 is within a hotspot, the cursor 100 can appear as a point-
ing finger, otherwise the cursor 100 can appear as an arrow.
Typically, when a viewer places the cursor 100 over the first
element and selects the first element, the viewer effectively
activates the associated first hotspot 12A. In this example,
when the first hotspot 12A is activated, information 14A
about the first element associated with the first hotspot 12A is
presented.

In FIG. 1B, the second video frame 105 includes the first
element and a second element, the rear automobile, that is
also associated with a second hotspot 1256. As is shown, the
first hotspot 12A is in a different location and has a different
shape/size because the first hotspot 12A is tracking the loca-
tion and shape/size of the first element. Generally, because the
first element is “moving” away from the camera, its relative
size is decreasing and thus, the size of the first hotspot 12A is
also decreasing. As the size ofthe hotspot 12 A decreases with
each successive video frame (assuming the first element con-
tinues to travel away from the camera), it can be increasingly
difficult for the viewer to place the cursor 100 on the first
element to activate the associated first hotspot 12A. Thus, in
FIG. 1C, while the viewer has placed the cursor 100 near the
first element and selected what the viewer thinks is the first
element, the cursor placement and selection actually has acti-
vated the second hotspot 12B, which is associated with the
second element. As a result, information 145 about the second
element associated with the second hotspot 12B is presented.

For some users, positioning the cursor 100 over a stationary
graphical display element, such as an icon or hypertext link,
can be difficult. In some instances, a user may exhibit dimin-
ished visual or physical abilities, or lack training and practice
to correctly position the cursor 100. This difficulty is exacer-
bated in a hypervideo stream because elements captured in
video clips, and their associated hotspots, are typically mov-
ing, and even if the element itself is physically stationary, the
camera may be panning or zooming, thereby resulting in
perceived movement.

Moreover, difficulties in positioning the cursor 100 prop-
erly can be attributable to the computer system itself. For
example, a computer display can provide a high density pre-
sentation of material, rendering graphical display elements
relatively small. Similarly, small computer displays, such as
those for palm-held devices, may make graphical display
elements difficult to select. In addition to user abilities and
hardware limitations, the content displayed may include
small elements, such as jewelry, with correspondingly small
hotspots, making user selection with a pointing device diffi-
cult.

As illustrated above, inaccurate cursor positioning can
result in mistakenly activating a hotspot associated with
another element. With hypervideos, this mistake is particu-
larly frustrating because the video stream continues for a
specified time. To correct the mistake, the user must either
replay the video clip or stop the presentation of the video clip
and/or rewind it to some point. Moreover, the mistakenly
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activated hotspot can produce completely unintended results,
which can be detrimental to the user. For example, in FIG. 1C,
the viewer can mistakenly believe that he is reading informa-
tion 14B about the front automobile, when in fact, the infor-
mation 14B pertains to the rear automobile.

Accordingly, there exists a need for methods, systems, and
computer program products for helping a user to track and
activate a hotspot associated with an element in a hypervideo.

SUMMARY

Methods and systems are described for automatically link-
ing a cursor to a hotspot in a hypervideo stream comprising a
plurality of video frames that are associated with at least one
user selectable hotspot. One method includes establishing an
association between a selectable hotspot in a first activation
region of a first video frame received for presentation in a
video presentation space and a cursor when a first position of
the cursor is within the first activation region corresponding to
the selectable hotspot. The method also includes receiving a
second video frame that includes the selectable hotspot in a
second activation region different from the first activation
region, and determining whether a second position of the
cursor is outside of the second activation region of the second
video frame. Responsive to the determination, the second
video frame is presented with a visual indicator associating
the cursor with the selectable hotspot based on the established
association between the cursor and the selectable hotspot.

In another aspect of the subject matter disclosed herein, a
system for automatically linking a cursor to a hotspot in a
hypervideo stream includes means for establishing an asso-
ciation between a selectable hotspot in a first activation region
of a first video frame received for presentation in a video
presentation space and a cursor when a first position of the
cursor is within the first activation region corresponding to the
selectable hotspot, means for receiving a second video frame
that includes the selectable hotspot in a second activation
region different from the first activation region, and means for
determining whether a second position of the cursor is outside
of the second activation region of the second video frame. In
addition, the system includes means for presenting, respon-
sive to the determination, the second video frame with a
visual indicator associating the cursor with the selectable
hotspot based on the established association between the
cursor and the selectable hotspot.

In another aspect of the subject matter disclosed herein, a
system for automatically linking a cursor to a hotspot in a
hypervideo stream includes a hypermedia player component
and a graphical user interface manager component. The
hypermedia player component is configured for establishing
an association between a selectable hotspot in a first activa-
tion region of first video frame received for presentation in a
video presentation space and a cursor when a first position of
the cursor is within the first activation region corresponding to
the selectable hotspot, for receiving a second video frame that
includes the selectable hotspot in a second activation region
different from the first activation region, and for determining
whether a second position of the cursor is outside of the
second activation region of the second video frame. The
graphical user interface manager component is configured for
presenting, responsive to the determination, the second video
frame with a visual indicator associating the cursor with the
selectable hotspot based on the established association
between the cursor and the selectable hotspot.

In another aspect of the subject matter disclosed herein, a
computer readable medium containing a computer program,
executable by a machine, for automatically linking a cursor to
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ahotspot in a hypervideo stream includes executable instruc-
tions for establishing an association between a selectable
hotspot in a first activation region of a first video frame
received for presentation in a video presentation space and a
cursor when a first position of the cursor is within the first
activation region corresponding to the selectable hotspot, for
receiving a second video frame that includes the selectable
hotspot in a second activation region different from the first
activation region, for and determining whether a second posi-
tion of the cursor is outside of the second activation region of
the second video frame. The computer readable medium also
includes instructions for presenting, responsive to the deter-
mination, the second video frame with a visual indicator
associating the cursor with the selectable hotspot based on the
established association between the cursor and the selectable
hotspot.

BRIEF DESCRIPTION OF THE DRAWINGS

Objects and advantages of the present invention will
become apparent to those skilled in the art upon reading this
description in conjunction with the accompanying drawings,
in which like reference numerals have been used to designate
like elements, and in which:

FIGS. 1A-1C illustrate a plurality of video frames of an
exemplary hypervideo stream including hotspots according
to an exemplary embodiment;

FIG. 2 is a block diagram illustrating a typical client device
including a media player according to one embodiment;

FIG. 3 is ablock diagram illustrating a client device includ-
ing an exemplary system for automatically linking a cursor to
a hotspot in a hypervideo stream according to an exemplary
embodiment;

FIG. 41is aflowchart illustrating a method for automatically
linking a cursor to a hotspot in a hypervideo stream according
to an exemplary embodiment; and

FIGS. 5A-5C illustrate exemplary video frames including
a selectable hotspot and a visual indicator associating the
cursor with the selectable hotspot according to an exemplary
embodiment.

DETAILED DESCRIPTION

Methods, systems, and computer program products for
associating a cursor with a hotspot in a hypervideo stream are
disclosed. According to one embodiment, a hypervideo
stream comprises a plurality of video frames that include at
least one selectable hotspot. The video frames are received by
ahypermedia player in a client device and presented to a user.
The hypermedia player is configured to determine when a
cursor, controlled by the user, is positioned within an activa-
tion region associated with a selectable hotspot. When such a
determination is made, the hypermedia player establishes an
association between the cursor and the hotspot such that the
cursor is visually and logically linked to the selectable
hotspot, and therefore the element associated with the
hotspot.

In one embodiment, when the cursor is no longer posi-
tioned within the activation region associated with the select-
able hotspot, a visual indicator is generated that visually
represents the association between the cursor and the hotspot.
The visual indicator can be implemented in many ways. For
example, it can be implemented by changing the brightness or
tint in the activation region associated with the hotspot, by
outlining the activation region with a wireframe border, or by
adding a connector from the cursor to the activation region. In
addition, because the cursor is logically associated with the
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hotspot, an activation input event can be submitted to initiate
an action corresponding to the hotspot without first having to
position the cursor in the activation region.

By visually and logically linking the cursor to the hotspot,
the user can be aware of the association between the cursor
and the hotspot and has time to consider whether to activate
the hotspot without needing to manually track the element
while it moves. When a selection is made, the user can be
assured that the activated hotspot is associated with the
intended element.

FIG. 2 is a block diagram illustrating a standard client
device according to one embodiment. The device 20 includes
a media player 200, a graphical user interface (GUI) manager
component 220, a display driver 230, a display 240, and other
components related to presenting a hypervideo stream to the
user. In one embodiment, the media player 200 can be an
MPEG-4 media player, as described at http://www.chiariglio-
ne.org/mpeg/standards/mpeg-4/mpeg-4.htm (“Overview of
the MPEG-4 Standard,” Apr. 19, 2007). In this embodiment,
the media player 200 includes a demultiplexer 202, a decoder
204, comprising a set of data-specific decoders 204a, 2045,
204n, and a compositor 206.

As stated above, a hypervideo stream comprises a plurality
of video frames, each of which includes a plurality of data
objects capturing a moment in time. For example, the data
objects can include video objects, audio objects, and other
media objects such as subtitles, images, 3D objects, hotspots
and scene description information. During transmission and/
or storage, the plurality of data objects are typically encoded,
e.g., compressed, and multiplexed to improve transmission
efficiencies and/or to reduce storage requirements. Thus,
when a video frame of the input hypervideo stream is received
by the hypermedia player 200, the demultiplexer 202 sepa-
rates and reconstructs each separate encoded data object in
the video frame.

The reconstructed encoded data objects are received by a
data-specific decoder 204a, 2045, 2041 compatible with the
format of the data object. For example, an MPEG encoded
video data object is received and decoded by a video data
decoder 204a, an MPEG encoded audio data object is
received and decoded by an audio data decoder 2045, and the
MPEG encoded media objects are received and decoded by
the media object decoder 204#. Typically, the decoding pro-
cess recovers the data in an object from its encoded form and
performs the necessary operations to restore the original
object so that it is ready for rendering on the appropriate
device 20. For example, a common function of the decoder
204a, 2045, 204n is decompression. The restored data objects
and scene description information are passed to the composi-
tor 206, which synchronizes the restored data objects and
renders the video frame for presentation to the user.

After the compositor 206 synchronizes the data objects and
renders the video frame, the compositor 206 passes the video
frame to a windows manager 222 within the GUI manager
component 220. The windows manager 222 manages the
placement and appearance of windows in the display 240. It
renders the video frame received from the compositor 206
into a video presentation space 242 in the display 240, com-
posites the video window with other windows and other
visual components and provides the resulting screen to the
display driver 230 for presentation to the user.

Once the video frame including the hotspot is presented in
the video presentation space 242, an action corresponding to
the hotspot can be initiated when the media player 200
receives an indication that the cursor is in the activation region
associated with the hotspot and an input activation event
associated with the action. The indication can be received via
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an input device 225, e.g., a press pad, trackball, joystick,
touch sensitive display, mouse, keypad or any other human-
computer interface, and processed by an input manager 224 in
the GUI manager component 220.

The input activation event can be any event, such as a
right/left-click mouse input. In one embodiment, different
input activation events can initiate different actions. For
instance, a left-click mouse input can launch a URL and a
right-click mouse input can display information about the
element associated with the hotspot. Other activation events
can launch other actions. For example, one activation event
can initiate an action that affects the playing of the hypervideo
stream by stopping or pausing it, changing the playback speed
and/or direction, or jumping to another location in the stream.
Another activation event can initiate an action that causes new
information to be displayed from other media sources.
Another activation event can initiate an action that does not
affect the video stream or the presentation of other media
streams or information. For example, the action could initiate
the purchase of an item, send an email, add an entry to a task
list, or trigger an agent.

The initiation of any action corresponding to the hotspot,
however, depends on the user’s ability to move the cursor into
the activation region associated with the hotspot and, in most
cases, to perform the input activation event, e.g., left-click
mouse input, while keeping the cursor in the activation region
of the hotspot. For numerous reasons, tracking the hotspot
with the cursor via the input device 225 can be difficult and
neither the input device 225 nor the input manager 224 can
provide assistance to the user who is attempting to track a
moving hotspot in a video clip.

FIG. 3 is ablock diagram illustrating a client device includ-
ing an exemplary system for automatically linking a cursor to
a hotspot in a hypervideo stream according to an exemplary
embodiment. In one embodiment, the device 30 includes a
hypermedia player 300, a GUI manager component 320 and
a display 340 including a video presentation space 342. The
hypermedia player 300, in this embodiment, includes a
demultiplexer 302, a decoder 304, comprising a hotspot
decoder 305, and a compositor 306, including a hotspot ren-
derer 307. A display driver 330 and input device 325, similar
to those described in FIG. 2, are also shown.

Each video frame of the input hypervideo stream is
received by the demultiplexer 302, which separates the video
frame into its encoded data objects including the audio data
object, the video data object, and media objects including at
least one hotspot media object. A hotspot media object
defines a hotspot and is encoded separately from, but associ-
ated with, the video frame. The hotspot decoder 305 receives
the encoded hotspot media object, decodes it, and restores the
hotspot media object.

In one embodiment, the hotspot media object includes
hotspot information that can include: action information,
such as a URL to be launched when the hotspot is selected;
hover information to be displayed when the cursor hovers
over the hotspot for a predetermined time period; location
information that defines where an activation region associ-
ated with the hotspot is located in the video frame; visual
information, such as an icon that can be used to represent the
hotspot; and/or three-dimensional information that indicates
in which spatial plane the activation region of the hotspot is
located in relation to other hotspot activation regions.

The restored hotspot media object is passed to the hotspot
renderer 307 in the compositor 306 so that the corresponding
hotspot can be properly composed with the remainder of the
scene and rendered to the user.
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According to an exemplary embodiment, the hypermedia
player 300 includes an interaction manager component 310
configured for managing user interaction with hotspots in the
presented video frames of the hypervideo stream. In one
embodiment, the interaction manager component 310 is con-
figured to establish a visual and logical association between
the cursor and a hotspot when the user moves the cursor
within an activation region associated with the hotspot, and to
present a visual indicator representing the association in sub-
sequent video frames when the cursor is outside of the acti-
vation region associated with the hotspot.

FIG. 4 is a flowchart illustrating an exemplary method for
linking a cursor to a hotspot in a hypervideo stream according
to one embodiment. Referring to FIG. 3 and FIG. 4, the
exemplary process begins when the hypermedia player 300
establishes an association between a selectable hotspot in a
first activation region of a first video frame received for pre-
sentation in a video presentation space 342 and a cursor when
afirst position of the cursor is within the first activation region
corresponding to the selectable hotspot (block 400). Accord-
ing to an exemplary embodiment, the device 30 includes
means for establishing the association between the hotspot
and the cursor. For example, the interaction manager compo-
nent 310 in the hypermedia player 300 can be configured to
perform this function.

In one embodiment, the demuliplexer 302, as stated above,
receives and demuliplexes the hypervideo stream into a plu-
rality of data objects including one or more hotspot media
objects corresponding to one or more selectable hotspots. The
hotspot media objects are decoded by the hotspot decoder
component 305, which then passes the decoded hotspot
media objects to the interaction manager component 310. The
interaction manager component 310 includes a hotspot con-
troller component 312 for managing and storing the hotspot
media objects for the hypervideo stream in a hotspot list. In
one embodiment, each hotspot media object is associated
with a hotspot identifier, which can be provided by the hotspot
decoder component 305 in one embodiment, or by the hotspot
controller component 312 in another embodiment. The
hotspot controller component 312 stores the hotspot identifier
and the hotspot information of the hotspot media object in the
hotspot list in a data store 315.

When subsequent video frames are received and decoded,
the hotspot controller component 312 can receive new
hotspot information relating to an existing hotspot media
object. In an embodiment where the hotspot identifier is pro-
vided by the decoder 305, the hotspot controller component
312 can use the received hotspot identifier to locate and
update the stored hotspot information in the hotspot list. In
another embodiment where the hotspot identifier is not pro-
vided by the decoder 305, the hotspot controller component
312 can compare a portion of the received hotspot informa-
tion, e.g., the action information or the hover information, to
the stored hotspot information to determine to which hotspot
media object on the list the received hotspot information
relates. For instance, the action information of a hotspot
media object can be used to determine a match because this
information typically does not change. When the hotspot
controller component 312 is not able to determine a match,
the hotspot controller component 312 can associate a new
hotspot identifier with the received hotspot information and
add the new hotspot identifier and information to the hotspot
list.

According to one embodiment, when the video frame
including the selectable hotspot is presented in the video
presentation space 342, a determination is made as to whether
the cursor is within the activation region corresponding to the
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selectable hotspot. According to an exemplary embodiment,
the hotspot controller component 312 in the hypermedia
player 300 can be configured to receive cursor position infor-
mation from the input manager 324 via the windows manager
322 in the GUI manager component 320 and to determine
whether the cursor is within the activation region.

In one embodiment, when the cursor position information
is received, the hotspot controller component 312 can com-
pare the received cursor position information to the location
information of the hotspot media objects in the hotspot list
and can determine whether the cursor is within the activation
region associated with the selectable hotspot. In one embodi-
ment, the cursor can be considered to be within the activation
region of the hotspot when the cursor position is at or within
the boundaries of the activation region. When two or more
activation regions of two or more hotspots are adjoining or
overlapping, the determination can be based on other factors.
For example, when the cursor position is within an overlap-
ping section of first and second activation regions associated
with first and second hotspots, the cursor can be considered to
be within the activation region of the first hotspot when the
cursor position is closer to a center of the first activation
region than to a center of the second activation region. Alter-
natively, the cursor can be considered to be within neither the
first nor the second activation regions.

When it is determined that the position of the cursor is
within the activation region corresponding to the selectable
hotspot, the hotspot controller component 312 establishes the
association between the cursor and the selectable hotspot. In
one embodiment, the hotspot controller component 312 can
notify a cursor link manager component 314 and pass the
hotspot identifier of the selectable hotspot to the cursor link
manager component 314. The cursor link manager compo-
nent 314 receives and records the hotspot identifier in a tem-
porary storage buffer or cache (not shown). Optionally, the
position of the cursor can also be received and recorded.

According to the exemplary method, once the cursor is
associated with the hotspot, the hypermedia player 300
receives, for presentation in the video presence space 342, a
second video frame including the selectable hotspot in a
second activation region of the second video frame, where the
second activation region is different from the first activation
region (block 402). For example, the second activation region
of'the hotspot in the second video frame can be different from
the first activation region in the first video frame when the
hotspot tracks a moving element in the hypervideo stream.
According to an exemplary embodiment, the device 30
includes means for receiving the hypervideo stream of the
second video frame. For example, the demultiplexer 302 in
the hypervideo player 300 can be configured to perform this
function.

In an exemplary embodiment, the second video frame is
processed in the manner described above. That is, the demuli-
plexer 302 receives the video frame and demultiplexes it into
the plurality of data objects including one or more hotspot
media objects corresponding to one or more selectable
hotspots. The hotspot media objects are decoded by the
hotspot decoder component 305, which then passes the
decoded hotspot media objects to the hotspot renderer 307 for
presentation to the user, and to the hotspot controller compo-
nent 312 for updating and/or storing the hotspot information
of the hotspot media objects in the data store 315.

In this embodiment, the second video frame includes a
hotspot media object associated with the selectable hotspot,
which is an existing hotspot media object in the hotspot list.
Accordingly, the hotspot controller component 312 will
receive new hotspot information for the selectable hotspot,
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which, at a minimum, includes new location information
defining where the second activation region is located in the
second video frame. The existing location information of the
selectable hotspot will be updated with the new location
information.

In one exemplary embodiment, when the hotspot informa-
tion of an existing hotspot media object has been updated, the
hotspot controller component 312 can notify the cursor link
manager component 314 and can pass the hotspot identifier of
the updated hotspot media object to the cursor link manager
component 314. The cursor link manager component 314
receives the hotspot identifier and can determine whether the
received hotspot identifier matches the recorded hotspot iden-
tifier. When such a match is not determined, e.g., because the
cursor is not associated with the hotspot associated with the
received hotspot identifier, no action is taken.

When the received hotspot identifier matches the recorded
hotspot identifier, e.g., because the cursor has been associated
with the hotspot corresponding to the received hotspot iden-
tifier, it is determined whether a second position of the cursor
is outside of the second activation region of the second video
frame (block 404). According to an exemplary embodiment,
the device 30 includes means for making this determination.
For example, the interaction manager component 310 in the
hypermedia player 300 can be configured for determining
whether the second position of the cursor is outside of the
second activation region.

According to one embodiment, when the cursor link man-
ager component 314 determines that the received hotspot
identifier matches the recorded hotspot identifier, it notifies
the hotspot controller component 312 and optionally passes
the matching hotspot identifier to the hotspot controller com-
ponent 312. The hotspot controller component 312 uses the
identifier to retrieve the new location information that defines
where the second activation region is located in the second
video frame.

In one embodiment, the hotspot controller component 312
also receives cursor position information corresponding to a
second or current cursor position from the input manager 324
via the windows manager 322, and compares the received
cursor position information to the updated location informa-
tion defining the second activation region. Based on this com-
parison, the hotspot controller component 312 can determine
whether the second cursor position is outside of the second
activation region.

When the second cursor position is determined not to be
outside of the second activation region (block 404), no action
is taken, and in one embodiment, a next video frame of the
hypervideo stream is received, decoded, and processed
according to block 404. When the second cursor position is
determined to be outside of the second activation region
(block 404), the hotspot controller component 312 can notify
a visual link generator component 316.

According to one embodiment, the visual link generator
component 316 is configured to generate a visual indicator
representing the association between the cursor and the
selectable hotspot. The visual link generator component 316
can receive or retrieve the updated/current hotspot informa-
tion corresponding to the selectable hotspot and the cursor
position information corresponding to the second cursor posi-
tion. Using this information, the visual link generator com-
ponent 316 can create the visual indicator representing the
association between the cursor and the selectable hotspot.

The visual indicator can take any form that conveys to the
user the current association between the cursor with the
hotspot. For example, in one embodiment, the visual indica-
tor can be implemented as a connector linking the cursor to
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the selectable hotspot. In this embodiment, the visual link
generator component 316 can determine an edge of the sec-
ond activation region closest to the second cursor position, or
a center of the second activation region, which can be a
geometric center, a center of gravity, or a visual center, and
generate a connector from the second position of the cursor to
one of the determined closest edge, center, center of gravity,
and visual center of the second activation region. In another
example, the visual indicator can be implemented by altering
a brightness, tint and/or color of the second video frame in the
second activation region.

Alternatively, or in addition, the visual indicator can be
implemented by altering an appearance of the cursor. For
example, the cursor can be directed to point to the element
associated with the hotspot, the cursor can be replaced with an
icon representing the element, and/or the icon can be placed
next to the cursor. In yet another example, the visual indicator
can be a wireframe border outlining the second activation
region. Certainly, other examples of the visual indicator can
be implemented and the subject matter described herein is in
no way limited to the examples above.

According to the exemplary method, the second video
frame is presented with the visual indicator associating the
cursor with the selectable hotspot based on the association
between the cursor and the selectable hotspot (block 406).
The device 30, in one embodiment, includes means for pre-
senting the second video frame with the visual indicator asso-
ciating the cursor with the selectable hotspot. For example,
the GUI manager component 320 can be configured for per-
forming this function.

In one embodiment, after the visual link generator compo-
nent 316 generates the visual indicator associating the cursor
with the hotspot, the visual link generator component 316 can
pass the visual indicator to the hotspot renderer 307 in the
compositor 306. The hotspot renderer 307 and the compositor
306 interoperate with the windows manager 322 in the GUI
manager component 320 to present the visual representation
of the video frame including the visual indicator associating
the cursor with the selectable hotspot in the video presenta-
tion space 342 presented on the display 340. In one embodi-
ment, the visual indicator can be presented constantly, peri-
odically, or in response to a user input.

FIGS. 5A-5C are exemplary windows that display video
frames of a hypervideo stream in a video presentation space
according to one embodiment. In FIG. 5A, a first video frame
510A is presented in the video presentation space 500. The
first video frame 510A depicts two elements, in particular, the
rear of a first car and a front of a second car. The first video
frame 510A includes a selectable hotspot associated with the
first car in a first activation region, and the cursor position is
within the activation region corresponding to the selectable
hotspot, i.e., the cursor is over the first car. Assuming the
cursor is not yet associated with a hotspot, the interaction
manager component 310 associates the cursor with the select-
able hotspot corresponding to the first car.

In FIG. 5B and FIG. 5C, a second video frame 5108, 510C
is presented in the video presentation space 500. The second
video frame 510B, 510C includes the selectable hotspot in a
second activation region that is different from the first activa-
tion region, e.g., because the first car is moving. The cursor is
now outside of the second activation region. Nevertheless, the
cursor remains associated with the selectable hotspot, as indi-
cated by the visual indicator, e.g., the connector 520B in FIG.
5B and the frame 520C in FIG. 5C.

According to an exemplary embodiment, the cursor is
associated with the selectable hotspot visually as well as
logically. Thus, regardless of whether the cursor is within the
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current activation region of the selectable hotspot, an action
corresponding to the selectable hotspot can be initiated by
simply performing the input activation event associated with
the action. For example, in one embodiment, when the input
activation event is a select input, e.g., a left-click mouse input,
the action associated with selecting the first hotspot is initi-
ated even when the cursor is outside of the hotspot’s current
activation region. Alternatively, or in addition, when the cur-
sor is associated with the hotspot for a first predetermined
time period and the hotspot has not been activated, i.e.,
selected, the hover information of the hotspot can be provided
to the user. In this manner, the user can easily view the hover
information without worrying about manually tracking the
hotspot.

In another embodiment, the association is maintained even
when the element with which the hotspot is associated is
completely or partially covered by another element. In this
case, because the cursor remains associated with the hotspot,
the user can activate the hotspot without the risk of activating
another hotspot that overlaps or completely encompasses the
associated hotspot.

In some instances, the selectable hotspot is not associated
with subsequently received video frames. For example, when
the element associated with the hotspot disappears from the
video clip because the camera pans away from the element,
the subsequent video frames will not be associated with the
selectable hotspot. In this case, the association between the
cursor and the selectable hotspot can be maintained, in one
embodiment, for a second predetermined time period even
when the selectable hotspot is not associated with subse-
quently received video frames. Because the association
between the cursor and the hotspot is maintained, the user can
still activate the hotspot within the second predetermined
time period even when the element and the hotspot are no
longer presented to the user. Moreover, when the element
reappears in the video clip within the second predetermined
time period, the visual indicator can be presented again to
represent visually the association between the cursor and the
hotspot.

In an exemplary embodiment, the cursor can be associated
with the selectable hotspot until the second predetermined
time period expires, or until another predetermined time
period expires. Alternatively, or additionally, the cursor can
be disassociated with the selectable hotspot in response to a
command, a request or an indication to unlock the cursor.

Although embodiments have been described using a hyper-
media player 300 configured for MPEG-4 encoded video
streams, other video stream encodings and media players can
be used, such as Quicktime® or Flash®. For example, Quick-
Time® offers support for sprites, which are object-based
animations in a layer that is separate from, but synchronized
with, the video layer. In MPEG-4 terminology, a sprite is a
media object separate from the video media object. The sprite
animations can be included in the user presentation, or not, by
setting of a visibility flag. Wired sprites are sprites that react
to user interaction and respond to user events such as mouse-
over (hover) and mouse-down (selection). Wired sprites are
aware of their own boundaries and track when the user is
potentially interacting with them. They also keep track of
which actions to perform for which user events. Flash® sup-
ports interactivity with ActionScripts, which handle anima-
tions and mouse events such as selection.

Through aspects of the embodiments described, a cursor is
linked visually and logically to a hotspot. By logically linking
the cursorto the hotspot, the user has time to consider whether
to activate the hotspot without needing to manually track the
element while it moves. It should be understood that the
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various components illustrated in the figures represent logical
components that are configured to perform the functionality
described herein and may be implemented in software, hard-
ware, or a combination of the two. Moreover, some or all of
these logical components may be combined and some may be
omitted altogether while still achieving the functionality
described herein.

To facilitate an understanding of exemplary embodiments,
many aspects are described in terms of sequences of actions
that can be performed by elements of a computer system. For
example, it will be recognized that in each of the embodi-
ments, the various actions can be performed by specialized
circuits or circuitry (e.g., discrete logic gates interconnected
to perform a specialized function), by program instructions
being executed by one or more processors, or by a combina-
tion of both.

Moreover, the sequences of actions can be embodied in any
computer-readable medium for use by or in connection with
an instruction execution system, apparatus, or device, such as
a computer-based system, processor containing system, or
other system that can fetch the instructions from a computer-
readable medium and execute the instructions.

As used herein, a “computer-readable medium” can be any
medium that can contain, store, communicate, propagate, or
transport instructions for use by or in connection with the
instruction execution system, apparatus, or device. The com-
puter-readable medium can be, for example but not limited to,
an electronic, magnetic, optical, electromagnetic, infrared, or
semiconductor system, apparatus, device, or propagation
medium. More specific examples (a non-exhaustive list) of
the computer-readable medium can include the following: an
electrical connection having one or more wires, a portable
computer diskette, a random access memory (RAM), a read-
only memory (ROM), an erasable programmable read-only
memory (EPROM or Flash memory), an optical fiber, a por-
table compact disc read-only memory (CDROM), a portable
digital video disc (DVD), a wired network connection and
associated transmission medium, such as an ETHERNET
transmission system, and/or a wireless network connection
and associated transmission medium, such as an IEEE 802.11
(a), (b), or (g) or a BLUETOOTH transmission system, a
wide-area network (WAN), a local-area network (LAN), the
Internet, and/or an intranet.

Thus, the subject matter described herein can be embodied
in many different forms, and all such forms are contemplated
to be within the scope of what is claimed.

It will be understood that various details of the invention
may be changed without departing from the scope of the
claimed subject matter. Furthermore, the foregoing descrip-
tion is for the purpose of illustration only, and not for the
purpose of limitation, as the scope of protection sought is
defined by the claims as set forth hereinafter together with any
equivalents thereof entitled to.

What is claimed is:

1. A method for automatically linking a cursor to a hotspot
in a hypervideo stream, wherein the hypervideo stream com-
prises a plurality of video frames that are associated with at
least one user selectable hotspot, the method comprising:

establishing an association between a selectable hotspot in

afirst activation region of a first video frame received for
presentation in a video presentation space and a cursor
when a first position of the cursor is within the first
activation region corresponding to the selectable
hotspot;

receiving, for presentation in the video presentation space,

a second video frame including the selectable hotspot in
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a second activation region of the second video frame,
wherein the second activation region is different from
the first activation region;

determining that a second position of the cursor is outside

of the second activation region of the second video
frame; and

responsive to the determination, presenting the second

video frame with a visual indicator associating the sec-
ond position of the cursor with the second activation
region based on the association between the cursor and
the selectable hotspot.

2. The method of claim 1 wherein the first video frame
comprises a hypervideo stream and after receiving the first
video frame the method further includes:

separating the hypervideo stream into a plurality of data

objects including a hotspot media object corresponding
to the selectable hotspot, wherein the hotspot media
object includes hotspot information comprising location
information indicating where the activation region cor-
responding to the selectable hotspot is located in the
video frame, and at least one of action information indi-
cating an action to be initiated when the hotspot is acti-
vated, hover information to be provided when the cursor
is positioned within the activation region corresponding
to the hotspot for a first predetermined time period, and
visual information associated with the hotspot.

3. The method of claim 2 wherein after separating the
hypervideo stream into the plurality of data objects including
the hotspot media object corresponding to the selectable
hotspot, the method further comprises:

associating the hotspot media object with a hotspot identi-

fier;

storing the hotspot identifier and the hotspot information of

the hotspot media object; and

recording the hotspot identifier corresponding to the select-

able hotspot when the first position of the cursor is
within the first activation region corresponding to the
selectable hotspot of the first video frame.
4. The method of claim 3 wherein after receiving the sec-
ond video frame, the method includes updating the location
information of the hotspot media object corresponding to the
selectable hotspot with information indicating the second
activation region.
5. The method of claim 4 wherein after updating the loca-
tion information of the hotspot media object, the method
includes:
determining that the hotspot identifier of the hotspot media
object associated with the updated location information
matches the recorded hotspot identifier; and

generating, for presentation in the video presentation
space, the visual indicator based on the updated location
information.

6. The method of claim 2 including:

providing the hover information of the hotspot media

object corresponding to the selectable hotspot when the
cursor is associated with the selectable hotspot for the
first predetermined time period and the hotspot has not
been activated.

7. The method of claim 1 including disassociating the
cursor with the selectable hotspot in response to receiving one
of a command, a request, and an indicator to unlock the
Cursor.

8. The method of claim 1 including:

receiving a third video frame that does not include the

selectable hotspot;
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maintaining the association between the cursor and the
selectable hotspot for a second predetermined time
period; and

initiating an action corresponding to the selectable hotspot

in response to receiving an activation input event within
the second predetermined time period.
9. The method of claim 8 further including:
receiving a fourth video frame within the second predeter-
mined time period, the fourth video frame including the
selectable hotspot in a fourth activation region; and

presenting the fourth video frame with the visual indicator
associating the position of the cursor with the fourth
activation region based on the maintained association
between the cursor and the selectable hotspot.

10. The method of claim 1 wherein the selectable hotspot is
a primary hotspot associated with the cursor, the method
further including:

receiving a third video frame including the primary hotspot

in a primary activation region of the third video frame
and a secondary hotspot in a secondary activation region
of the third video frame;

determining that at least a portion of the primary activation

region is within at least a portion of the secondary acti-
vation region;

maintaining the association between the cursor and the

primary hotspot; and

initiating an action corresponding to the primary hotspot in

response to receiving an activation input event.

11. The method of claim 1 wherein presenting the second
video frame with the visual indicator includes determining
one of a closest edge, a center, a center of gravity, and a visual
center of the second activation region, and generating, for
presentation in the video presentation space, a connector from
the second position of the cursor to one of the determined
closest edge, center, center of gravity, and visual center of the
second activation region.

12. The method of claim 1 wherein presenting the second
video frame with the visual indicator includes at least one of
presenting a wireframe border outlining the second activation
region, altering one of a brightness, tint and color of the
second video frame in the second activation region, and alter-
ing an appearance of the cursor, and wherein the visual indi-
cator is presented at least one of constantly, periodically, or in
response to user input.

13. A system for automatically linking a cursor to a hotspot
in a hypervideo stream, wherein the hypervideo stream com-
prises a plurality of video frames that are associated with at
least one user selectable hotspot, the system comprising:

means for establishing an association between a selectable

hotspot in a first activation region of a first video frame
received for presentation in a video presentation space
and a cursor when a first position of the cursor is within
the first activation region corresponding to the selectable
hotspot;

means for receiving, for presentation in the video presen-

tation space, a second video frame including the select-
able hotspot in a second activation region of the second
video frame, wherein the second activation region is
different from the first activation region;

means for determining that a second position of the cursor

is outside of the second activation region of the second
video frame; and

means for presenting, responsive to the determination, the

second video frame with a visual indicator associating
the second position of the cursor with the second acti-
vation region based on the association between the cur-
sor and the selectable hotspot.
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14. A system for automatically linking a cursor to a hotspot
in a hypervideo stream, wherein the hypervideo stream com-
prises a plurality of video frames that are associated with at
least one user selectable hotspot, the system comprising:

a hypermedia player component configured for establish-
ing an association between a selectable hotspot in a first
activation region of a first video frame received for pre-
sentation in a video presentation space and a cursor
when a first position of the cursor is within the first
activation region corresponding to the selectable
hotspot, for receiving a second video frame including
the selectable hotspot in a second activation region of the
second video frame, wherein the second activation
region is different from the first activation region, and for
determining that a second position of the cursor is out-
side of the second activation region of the second video
frame; and

a graphical user interface manager component configured
for presenting, responsive to the determination, the sec-
ond video frame with a visual indicator associating the
second position of the cursor with the second activation
region based on the association between the cursor and
the selectable hotspot.

15. The system of claim 14 wherein the first video frame
comprises a hypervideo stream and the hypermedia player
component includes:

a demultiplexer component configured for receiving and
separating the hypervideo stream into a plurality of data
objects including a hotspot media object corresponding
to the selectable hotspot, wherein the hotspot media
object includes hotspot information comprising location
information indicating where the activation region cor-
responding to the selectable hotspot is located in the
video frame; and

an interaction manager component configured for associ-
ating the hotspot media object with a hotspot identifier,
for storing the hotspot identifier and the hotspot infor-
mation of the hotspot media object, for recording the
hotspot identifier corresponding to the selectable
hotspot when the first position of the cursor is within the
first activation region corresponding to the selectable
hotspot of the first video frame, for updating the hotspot
information when the second video frame is received
and separated, for generating the visual indicator based
on the updated location information, and for disassoci-
ating the cursor with the selectable hotspot in response
to receiving one of a command, a request, and an indi-
cator to unlock the cursor.

16. The system of claim 15 wherein the hotspot informa-
tion includes at least one of action information indicating an
action to be initiated when the hotspot is activated and hover
information to be provided when the cursor is positioned
within the activation region corresponding to the selectable
hotspot for a first predetermined time period, and the interac-
tion manager component is configured for at least one of
providing the hover information of the hotspot media object
corresponding to the selectable hotspot when the cursor is
associated with the selectable hotspot for the first predeter-
mined time period and the hotspot has not been activated, and
initiating the action indicated by the action information of the
hotspot media object corresponding to the selectable hotspot
when an activation input event is received.

17. The system of claim 14 wherein when a third video
frame is received and the selectable hotspot is not associated
with the third video frame, the hypermedia player component
is configured for maintaining the association between the
cursor and the selectable hotspot for a second predetermined
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time period, and for initiating an action corresponding to the
selectable hotspot in response to receiving an activation input
event within the second predetermined time period.

18. The system of claim 17 wherein when a fourth video
frame is received within the second predetermined time
period and the fourth video frame includes the selectable
hotspot in a fourth activation region, the hypermedia player
component is configured for presenting the fourth video
frame with the visual indicator associating the position of the
cursor with the second activation region based on the main-
tained association between the cursor and the selectable
hotspot.

19. The system of claim 14 wherein the selectable hotspot
is a primary hotspot associated with the cursor and when a
third video frame is received and includes the primary hotspot
in a primary activation region of the third video frame and a
secondary hotspot in a secondary activation region of the third
video frame, the hypermedia player component is configured
for determining that at least a portion of the primary activation
region is within at least a portion of the secondary activation
region, for maintaining the association between the cursor
and the primary hotspot, and for initiating an action corre-
sponding to the primary hotspot in response to receiving an
activation input event.

20. The system of claim 14 wherein the hypermedia player
component is configured for determining one of a closest
edge, a center, a center of gravity, and a visual center of the
second activation region, and generating, for presentation in
the video presentation space, one of a connector from the
second position of the cursor to one of the determined closest
edge, center, center of gravity, and visual center of the second
activation region.

21. The system of claim 14 wherein the graphical user
interface manager component is configured for at least one of
presenting a wireframe border outlining the second activation
region, altering one of a brightness, tint and color of the
second video frame in the second activation region, and alter-
ing an appearance of the cursor, wherein the visual indicator
is presented at least one of constantly, periodically, or in
response to user input.

22. A non-transitory computer readable medium contain-
ing a computer program, executable by a machine, for auto-
matically linking a cursor to a hotspot in a hypervideo stream,
wherein the hypervideo stream comprises a plurality of video
frames that are associated with at least one user selectable
hotspot, the computer program comprising executable
instructions for:

establishing an association between a selectable hotspot in

afirst activation region of a first video frame received for
presentation in a video presentation space and a cursor
when a first position of the cursor is within the first
activation region corresponding to the selectable
hotspot;

receiving, for presentation in the video presentation space,

a second video frame including the selectable hotspot in
a second activation region of the second video frame,
wherein the second activation region is different from
the first activation region;

determining that a second position of the cursor is outside

of the second activation region of the second video
frame; and

responsive to the determination, presenting the second

video frame with a visual indicator associating the sec-
ond position of the cursor with the second activation
region based on the association between the cursor and
the selectable hotspot.
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